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ÅCompute: rise, run, slope, cross-slope

ÅIdentify slope grade that meets ramp criteria

ÅIdentify size, location and when landing is 
mandatory; directional changes of ramp 

Å¦ǎŜ ƘŀƴŘǊŀƛƭ ŀƴŘ άǘƻŜōƻŀǊŘέ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ǘƻ 
determine minimum ramp width

ÅConstruct the shortest possible ramp using 
allowable slopes and thresholds
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LEARNING OBJECTIVES



REQUIREMENTS

ÅAll remodels, new construction must comply 
with Architectural Barriers Act (ABA) 
guidelines found at http://www.access-board.gov/ada-aba/final.pdf

ï Do not use UFAS standards for anything, they have been rescinded. http://www.access-board.gov/ada-aba/dod-memorandum.htm

ÅFor handicap ramps ςas discussed in this 
presentation - these new standards are the 
same as the old 1994 standards.  

ÅContracts SHALLǎǇŜŎƛŦȅ άΧǊŀƳǇ ŀƴŘ ǎǘŀƛǊǎ 
ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ ŎǳǊǊŜƴǘ !.! ǎǘŀƴŘŀǊŘǎΧέ
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ÅRise:  Elevation change, expressed in inches

ÅRun:  distance across ground; length of ramp

ÅRamp:  sloped path of travel with a grade of 
1:12 through 1:20, no steeper.  Generally, 
ramps need handrails on both sides 

ÅHandrailΥ  ǎǳǇǇƻǊǘ ōŀǊ ƭƻŎŀǘŜŘ опέ-оуέ ŀōƻǾŜ 
finished floor (AFF)

ÅGuardrail:  OSHA-mandated fall protection 
ƭƻŎŀǘŜŘ оуέ-пнέ !CC 
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DEFINITIONS



ÅSideguard.  A horizontal barrier integral to the 
ƎǳŀǊŘǊŀƛƭ ǘƘŀǘ ǇǊŜǾŜƴǘǎ ŀ пέ ǎǇƘŜǊŜ ŦǊƻƳ 
passing under it.  Used to protect wheelchairs 
and crutches from going under the guardrail.  
!ƭǎƻ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άǘƻŜōƻŀǊŘέ ƻǊ ƭƻǿŜǊ ǊŀƛƭƛƴƎΦ   
²ƛǘƘƻǳǘ ǎƛŘŜƎǳŀǊŘǎΣ ǊŀƳǇ Ƴǳǎǘ ōŜ мнέ ǿƛŘŜǊ 
on each side, beyond the guardrail/handrail

ÅLanding.  Nearly-level flat area at top and 
bottom of ramp.  Can overlap with door swing 
space.  Also used to describe mid-point 
landing. 
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DEFINITIONS



Basic Rules of Ramp Design

SLOPE

ÅMaximum of 1 inch of elevation change for every 12 inches 
ƻŦ ƭŜƴƎǘƘ όǊƛǎŜ ŀƴŘ Ǌǳƴύ όмΥмнύ όм ƛƴŎƘΥм Ŧƻƻǘύ όмέΥмΩύ
ïEvery 30 inches of elevation change, a landing must be installed

» Provides rest area for person climbing the platform

» Provides deceleration area for wheelchair descent

ÅaƛƴƛƳǳƳΥ  ! ǎƭƻǇŜŘ ǿŀƭƪƛƴƎ ǎǳǊŦŀŎŜ ƛǎ ƴƻǘ ŀ άǊŀƳǇέ ƛŦ ƛǘ ƛǎ 
less steep than 1:20
ïExample:  a 66.6 foot long sloped walkway with a 40 inch rise is 

not a ramp.  No need for handrails, or a midpoint landing.
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Basic Rules of Ramp Design

RAMP

1:12  thru     1:20

ÅолέΥолΩ ǘƘǊǳ олέΥрлΩ 

ÅплέΥплΩ ǘƘǊǳ плέΥссΩ

(40 inch rise needs a 
плΩ ǊŀƳǇΣ ŀƴŘ ǊŀƳǇ 
also needs a 

ŀ р Ŧƻƻǘ ƭŀƴŘƛƴƎҐ прΩύ
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NOT A RAMP

1:21 and less steep 

ÅолέΥрмΩ ŀƴŘ ƭƻƴƎŜǊ 

ÅплέΥссΦсΩ ŀƴŘ ƴƻ 
landing or handrails 
needed



Basic Rules of Ramp Design

Comparison of slopes

Max allowable slope on most ramps is 1:12       

aƛƴ ǎƭƻǇŜ ǘƻ ōŜ ŎŀƭƭŜŘ ŀ άǊŀƳǇέ ƛǎ мΥнл

Below 1:20 does not need handrails or 

midpoint landings
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Basic Rules of Ramp Design
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Gentle grade is not a ramp, no handrails needed.

Ramp ïGrade between 1:12 and 1:20

Grade too great, not handicap accessible 



Basic Rules of Ramp Design

Comparison of slopes
Should we build a long, shallow incline that does not 

need handrails, or build the steepest ramp permissible 
by ABA?

ÅSteep ramp (1:12) requires expensive hand rail

Å{ǘŜŜǇ ǊŀƳǇ ǊŜǉǳƛǊŜǎ ƭŀƴŘƛƴƎǎ ŜǾŜǊȅ олέ ƻŦ ǊƛǎŜ

ÅShallow incline (not a ramp!) consumes more 
space, and may cost more in materials

"Handicap Ramps How-To Guide" ... Ft Belvoir Installation Safety Office (703) 704-0749 BelvoirSafetyISO@conus.army.mil



SLOPE % RISE OVER RUN RATIO GRADE USAGE

100% 1 in 1 1:1 45°

50% 1 in 2 1:2 22.5°

12.5% Steeper than 1:10, but not 

steeperthan 1:8

1:8 7.1° Alteration ƻƴƭȅΦ aŀȄ ǊƛǎŜ оέ 1:8-1:10 (equals 

ŀ нпέ-олέ ƭƻƴƎ ǊŀƳǇΣ ǘƘŜƴa landing)

10% Steeper than 1:12, but not 

steeperthan 1:10

1:10 5.7° !ƭǘŜǊŀǘƛƻƴ ƻƴƭȅΦ aŀȄ ǊƛǎŜ сέ 1:10-1:12 (equals 

ŀ слέ-тнέ ƭƻƴƎ ǊŀƳǇΣ ǘƘŜƴ ŀ ƭŀƴŘƛƴƎύ

8.33% мέΥмΩΤ олέΥолΩ1:12 4.7° Steepest allowable for ramp

6.25% 1 in 16 1:16 3.5° 1:12 -мΥмс ǎƭƻǇŜ ǊŀƴƎŜΦ aŀȄ ǊƛǎŜ олέ ƳŀȄ Ǌǳƴ 

олΩ

5% 1 in 20 1:20 2.86 1:16 ςмΥнл ǎƭƻǇŜ ǊŀƴƎŜΦ aŀȄ ǊƛǎŜ олέ ƳŀȄ 

Ǌǳƴ плΩ

5.2% 1 in 19 1:19 3.01° Is a ramp

5% !ŎŎŜǎǎƛōƭŜ ǊƻǳǘŜ мΦрέ ƛƴ олέ1:20 2.86° Not a ramp

2.083҈ όάƭŜǾŜƭέ 

by ADA)

1 inch in 4ft or  ѻέǇŦslope 1:48 1.19° Allowable cross-slope for walking surfaces, 

including ramps, parkingareas, landings.  

Also used as a typical engineering spec for 

drainage.  Not a ramp.

2% 1 in 50; 2 in 100;  1.2έ (1 

ѻέύ ƛƴ слέ

1:50 1.14 ° Commonengineering specification

1%  1 in 100; 1 inch in 8.33 feet

Φс ƛƴŎƘ όсκмлύ  ƛƴ слέ όрΩύ

1:10

0

.57 ° Potential inadequate drainage
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Basic Rules of Ramp Design



Rise/Distance = Slope
30 inch rise over 30 feet of run

олΩȄмнέҐослέ

олέκослέҐ мнΣ ŜȄǇǊŜǎǎŜŘ ŀǎ άƻƴŜ ƛƴ ǘǿŜƭǾŜέ 
(1:12)

нсέ ŜƭŜǾŀǘƛƻƴ ŎƘŀƴƎŜΣ Ƙƻǿ ƭƻƴƎ ŘƻŜǎ ǘƘŜ ǊŀƳǇ 
need to be?  A minimum of 26 feet long

омέ ŜƭŜǾŀǘƛƻƴ ŎƘŀƴƎŜΣ Ƙƻǿ ƭƻƴƎ ŘƻŜǎ ǘƘŜ ǊŀƳǇ 
need to be?  31 feet plus a midpoint landing
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How do we calculate slope?



Cross-slope

Å#1 error ςgreatest cause of demolition/redo

ÅExcessive cross-slope causes wheelchair user to 
feel unbalanced; person on crutches can fall over

ÅaŜŀǎǳǊŜŘ ǇŜǊǇŜƴŘƛŎǳƭŀǊ όфлɕύ ǘƻ ǊǳƴƴƛƴƎ ƭŜƴƎǘƘ

ÅSides of ramp MUST be the same length, or 
undesired cross-slope will occur.

ÅMaximum permissible cross-slope is:
ѻέ ǇŜǊ Ŧƻƻǘ όǇŦύ
1:48
м мκуέ ƻǾŜǊ рлέ
м ѻέ ƻǾŜǊ слέΦ
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What is Cross Slope?
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Angled Ramps & Cross Slope

Cross slope can 

be introduced 

when ramp has 

uneven-length 

sides

Adding a 

triangle-shaped

FLAT section where 

the ramp meets the 

landing prevents 

side slope



ÅLandings are installed at the top and bottom 
of ramp.  Can be existing porch stoop or 
ǎƛŘŜǿŀƭƪΦ  aǳǎǘ ōŜ άŀǘ ƭŜŀǎǘ ŀǎ ǿƛŘŜ ŀǎ ǘƘŜ 
ǊŀƳǇ ǘƘŀǘ ƭŜŀŘǎ ǘƻ ƛǘέΤ ŀƴŘ слέ ŘŜŜǇ

ÅLandings are mandatory when a ramp changes 
ŘƛǊŜŎǘƛƻƴΦ  ¢ƘŜǎŜ ƭŀƴŘƛƴƎǎ ǎƘŀƭƭ ōŜ слέ Ȅ слέ 
minimum.
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Landings



ÅDepends on:

1.  Use of side guards

2.  Mounting method of guardrail/handrails
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How wide must a ramp be?

handrail 1.5ò

36ò clear between handrails

1.5ò spacing

Guardrail or wall Guardrail or wall

36+1.5+1.5+1.5+1.5= 42ò absolute minimum width of ramp, assuming that the 

handrails are mounted to a wall

If handrails are mounted to 1.5ò diameter guardrails, add 3ò

If guardrails are mounted into concrete, add another 5ò (50ò wide ramp)



ÅMounting technique determines total width of 
ramp.  Half of ramp is displayed below
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How Should We Mount the Guardrail?

All ramps need 36ò between handrails.  Handrails and 

mounting bracket add another 6ò, for a minimum of 42 inches.

Bracket

1.5ò 

concrete

3ò 

concrete

12ò 

concrete, 

NO 

SIDEGUARD 

NEEDED



{ƛƴŎŜ ƭŀƴŘƛƴƎ Ƴǳǎǘ ōŜ слέ ŘŜŜǇΣ Ƴŀƴȅ ŘŜǎƛƎƴŜǊǎ ǇǊŜŦŜǊ ŀ ǎǉǳŀǊŜ

ƭŀƴŘƛƴƎΣ ƳŀƪƛƴƎ ǘƘŜ ƭŀƴŘƛƴƎ слέ ǿƛŘŜΣ ǘƻƻΦ  !ŘŘ сέ ǘƻǘŀƭ ŦƻǊ

ƎǳŀǊŘǊŀƛƭ ƳƻǳƴǘƛƴƎΣ ŀƴŘ ǘƘŜ ƭŀƴŘƛƴƎ ŜƴŘǎ ǳǇ ōŜƛƴƎ ссέȄссέΦ  ¢ƻ      

make a smooth transition from ramp to 

landing, many ramps are designed

to be as wide as the landing, 

ǿƘƛŎƘ ƳŀƪŜǎ ǘƘŜ ǊŀƳǇ ссέ-сфέ ǿƛŘŜ
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How Should We Mount the Guardrail?

12ò 

concrete

12ò 

concrete

36ò clear

3ò for 2 handrails

3ò for 2 handrail spacings

3ò for 2 guardrails

24ò  if no sideguard



ÅHandrails

ïIf you install them, they must meet ABA code, 
(even for gently-sloped areas not considered a 
ramp according to ABA)

ïHandrails not required by ABA for elevation 
changes of 6 inches or less.  Example:  6 foot long 
ramp with 6 inches of elevation change does not 
need handrails.  

ïCannot be 2x4 or any other dimensional lumber

ÅMust be round/oval/rounded square & be able to be 
gripped underneath the rail

ïMust be very sturdy ς200 lb of side force
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Basic Rules of Ramp Design



ÅConsume elevation

ï5ƻƻǊ ǘƘǊŜǎƘƻƭŘ Ŏŀƴ ōŜ ѹέ όǘƘƛǎ ƛǎ ŀ ǎŀǾƛƴƎǎ ƻŦ сέ ƻŦ 
ramp run)

ï[ŀƴŘƛƴƎǎ Ŏŀƴ ǎƭƻǇŜ мΥпуΣ ƻǊ ŀōƻǳǘ м ѻ ƻǾŜǊ ŀ слέ 
span, saving 2 ½ feet over two landings.

ÅCareful planning can save a minimum of three 
feet of ramp length
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How To Build The Shortest Possible Ramp
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The Wrong Way To Build A Ramp
Rise is 16 inches, but the run is only 15 feet. 

2110

15ô run 

16ò rise

This angled ramp is illegal, and must be jackhammered up and redone
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The Wrong Way To Build A Ramp

2110

Level shows that the slope of the near-side 

is different than the slope of the far side.   

This ramp also has excessive cross-slope
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The Wrong Way To Build A Ramp

2110

Level shows excessive cross-slope
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The Wrong Way To Build A Ramp
Second attempt.  Ramp stretched by 

angling off to the side.  Still missing a 90ę 

transition from the upper landing to the 

ramp, which caused excessive cross-slope.  

This angled ramp is illegal, and must be jackhammered up and redone (again). 
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The Right Way To Build A Ramp

Third try was done correctly.  Triangle 

transition is flat to the landing.  Beginning of 

ramp is 90ę to landing.  
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The Wrong Way To Build A Ramp
Warehouse converted to retail sales.  PO 

installed ramp under their own contract

Warehouse loading docks are 48ò.  Max rise 

without a landing is 30ò.  Where is the 

midpoint landing?
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The Wrong Way To Build A Ramp

Residential-

grade

guardrail not

38ò AFF, and

cannot survive

a 200 lb sideload
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The Wrong Way To Build A Ramp

Handrails are 

required on both 

sides of a 

handicap ramp

Sheetmetal and 

dock bumpers 

cannot intrued 

into ramp space
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The Wrong Way To Build A Ramp
Handrails 

shall not 

terminate 

in a sharp 

end.  Must 

go to 

ground, or 

return 

smoothly 

to the post
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The Wrong Way To Build A Ramp

48ò rise requires 48ô of run. 18ô+20ô=38ô.  

Contractor included sloped landings to 

achieve 1:12, which is illegal
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The Right Way To Build A Ramp
How wide must a ramp be?  48ò wide with side guards, or 

66ò without.   36ò clear between handrails + 1 İò handrails 

(3ò wide total), + 1 İò (3òtotal) spaced away from guardrail 

+ guardrail mounting surface of 6ò= 48ò with side guards
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The Wrong Way To Build A Ramp

What is a side guard?   A feature that does not allow a 4ò 

sphere to penetrate.  Prevents wheelchair casters from 

slipping off the edge of a 48ò wide ramp.
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How To Measure A Ramp (or forms)

Measuring rise over run.  At the 5 foot mark, with 5 inches 

of lift from the scale, the bubble level should indicate level.
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How To Measure A Ramp (or forms)
Measuring rise over run.  At the 5 foot mark, with 5 inches 

of lift from the scale, the bubble level should indicate level.
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Two 

different 

methods of 

measuring 

elevation 

change. 

Laser Level is 

only as 

accurate as the 

instrument, and 

introduces 

bigger errors 

the further you 

try and 

measure
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Two 

different 

methods of 

measuring 

elevation 

change. 

Water Level is 

far more 

accurate.  

When the 

water runs out 

of the clear 

pipe at the top 

of the ramp, 

simply 

measure the 

column of 

water at the 

bottom of the 

ramp.  
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Two 

different 

methods of 

measuring 

elevation 

change. 

Water level 

indicates total 

elevation 

change
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Measuring 

cross slope. 

1 ıò elevation 

change over a 

5 foot run ï

and the bubble 

level should 

indicate a level 

condition.


